Abstract. This article is focused on the analysis of environmental impact and Eco-sustainability of models designed using CAD SolidWorks software. We have evaluated the material it was made the whole ansamble, in terms of strength, durability and environmental pollution considering the carbon footprint, energy consumption, air acidification and eutrophication. We considered the whole product life-cycle management, from raw material extraction, processing it, piece production, assembly it, and use it until the end of his life, considering the mode of transport and the distance between these stages. The case study presents the virtual model of the product and Sustainability Report.
The concept of sustainability
The sustainability definition is the one proposed in 1987 by the Commission for Environment and Development (known as the Brundtland Report), according to: "the sustainable development is the type of economic development that meets the needs of present generations without compromising the ability of future generations to meet their own needs" .
One of the major challenges of sustainable development is to find ways to encourage environmentally friendly economic activities and discourage those causing damage to the environment (air, water and soil or subsoil).
Sustainable design
Behind the sustainable design concept there is a whole philosophy of economic, social and environmental responsibility that should follow each corporation, company, organization, agency or state institution.
Sustainable design must consider the environment and natural resources, which are accessible to the community, protecting the environment from the negative effects of production activities and using resources with responsibly.
Sustainable design looks at how your product's development, from cradle to grave, will affect four crucial environmental factors: air acidification; carbon footprint; total energy consumed; and water eutrophication. Measuring these impacts will help you better design for the environment.
Lifecycle analysis
Definition of lifecycle analysis is emerging from the content of ISO 14040 and aims to achieve the following goals: composition of a record with relevant inputs and outputs of the system; evaluating the potential environmental impacts associated with these inputs and outputs; interpretation of record results and impact phases in relation to the study objectives. There are three major components of the Lifecycle Analysis: analyzing evidence, assessing the impact and assess possible improvements.
LCA addresses the overall impact on the environment associated with the production, use and disposal of materials and identifies the key indicators of environmental pollution sources.
Environmental impact
Environmental impact includes expedition and use of limited natural resources, atmosphere, land and water pollution, environmental quality, ecosystem health and human health, as well as evaluating safety problems at every stage of the production cycle. An example of this is the Eco Index industry model, created by the collaborative efforts of over 100 producers and retailers and coordinated by the Outdoor Industry Association. The result of this model is a software application that guides its users through a series of questions for each of the six life cycle stages with seven key areas of impact. (Table 1 
The 5-Pillar Method
The 5-pillar methodology involves the evaluation of a novel chemical process and comparison to another comparable one (same functionally for final product) based on a set of key parameters [1] [2] [3] [4] .These five parameters represent the technical performance of a scaled-up process, economic feasibility, environmental impact, human health, and systemic risks. For this method, the parameters that contribute to the final score , are shown in Table 2 : Once completed the plastic box modeling, we will start the product sustainability study using the "Sustainability" menu ( Figure 1) . By accessing the "Set Material" tab, was launched the plastics materials database available. (Figure 2) . Figure 2 is a database that contains class plastics, "Material Class". In the fields from the table head are shown the characteristics of each material (Specific Heat, Mass density, etc.). From the plastics database is chosen the material with "High Density PE", as indicated in Figure 1 .
We use the world map is in this menu in order to choose where the product will be transported after production.The greater is the distance between the manufacturer and the user, the less ecological is the product.In this case, the final use of the product will be in North America (Figure 3) . 
In the "Manufacturing" process, it was chosen, as the manufacturing technology, the injection molded process "Injection Molded" (Figure 4 ). In Figure5 is represented the manufacturing location -Asia. .Also, it was initially opted for option "No paint". In these conditions , environmental impact factors , are represented in Figure 6 . It was generated the Sustainability Report. The outcome is presented in Figure 10 . 
Conclusions
EcoDesign guidelines are a set of best design practices and represent a database of ecological questions and relative answers using a set of well-known standard design parameters [2] . The raw material and environmental impacts emissions (in the case of GHG, Table 2 ), are associated with bioethanol as a range of different values that can be found in literature [3] . Environmental indicators have become objective functions or constraints in the LCA models. LCA methodologies are becoming quite common because they allow both retrospective and prospective assessment of the environmental impact of a certain product or process (taking into account its entire life cycle) [4] . Solidworks Sustainability provides real-time feedback on environmental impact factors. The results appear in the Environmental Impact Menu and could be updated dynamically with any changes. Solidworks Sustainability is useful to compare with experimental results or for better sustainability of designed products. Reducing the used material is made by optimizing the design full power. The less material is used for a product, the less resources are used in the production process.
